Abstract. This paper presents new results on randomization using Kak's Mesh Array for matrix multiplication. These results include the periods of the longest cycles when the array is used for scrambling and the autocorrelation function of the binary sequence obtained from the cycles.
INTRODUCTION
The mesh array of matrix multiplication was introduced by Kak in 1988 [1] , [2] . It is able to multiply the matrices in only 2n-1 steps for two n×n matrices. In a new paper, this array has been proposed as a scrambling transformation [3] . Figure 1 presents the mesh array for multiplying two 4× 4 matrices. Here we investigate some additional scrambling properties of the array and also consider triple matrix multiplication.
PRELIMINARIES
When multiplying two matrices A and B (C=AB), the components of C are obtained in the following arrangement: As shown in [3] , the items of both standard array and mesh array will be written in an array as follows: Here the lengths of the cycles are {1,1,7,7}, and the period of the scrambling transformation = 7.
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Prime orders
The number of primes in the list of longest cycles has the following distribution:
001 -100 ----16 101 -200 ----15 201 -300 ----10 301 -400 ----11 401 -500 ----5 501 -600 ----3 601 -700 ----8 701 -800 ----5 801 -900 ----4 901 -1000----12 This in itself does not tell us how good are the randomness properties of the sequences of cycles associated with the mesh array. For this we will look at the autocorrelation function derived from the sequence.
BINARY SEQUENCE FOR THE CYCLES
We can create a binary sequence of the longest cycles in terms of 1s and 0s where the even cycle is represented as 1 and odd cycle is represented as 0. The binary sequence for the cycles of orders 2 to 1000 is as follows: 
Number of prime orders
Number of prime orders 111011011000011000000100000000000000010000000010000000000000001000001000000000 000000000000010100000110000000001000100000001010110000010000000000000000000000 101000000100000000000000001000000100000001000001100000000010000000010000100010 000000000000000000000000001000100000000000000000000000100000010000000000010000 000010000000000011000000000000010000000000010000000000000000000000000000000000 001101110000000000000000000000010100000000000000000001000000000000000000100000 000010000000000000000000000000000000000000000100000000000000000000000000000000 000000000000000000000000000000000000010001000000000000000000001000001100100000 000000000000000000000000000100000000000000000000000110000100000000000000000000 000000000000010000000000000000000000000000110000000000000001000000000000000000 000000000000000100000000000000000000000010000001000000000001000000000010000000 000000000000000000000000000000000000000010000000100100000000001000000000000000 000000000110000000000001000000101000000000100000000000000001000
AUTOCORRELATION FUNCTION
Autocorrelation function is used to show the similarity between the observations as a function according to time. Here autocorrelation function is used to represent the variations of the cycles as a single function.
Here, A(i) is the polar sequence of the cycles where 0 is converted as -1 in binary sequence and 1 remains same. The autocorrelation function for k ranging from 0 to 100 is shown in Figure 3 . The autocorrelation function is effectively two valued which demonstrates that the sequence of orders is random. 1  49  97  145  193  241  289  337  385  433  481  529  577  625  673  721  769  817  865 913 961
C(K)
C(K)
TRIPLE MATRIX MULTIPLICATION ON A MESH ARRAY
Now we consider the multiplication of three matrices of the same order in the manner of [6] , [7] . Let A, X, B be the matrices to be multiplied and let us store the result in another matrix Y i.e., Y = A X B.
The computation of Y = A X B is decomposed into At time t=n the first row of the product XB is completed and the results of Z are stored in the nodes of first row and then we switch the X and B values to the second row transmitting downwards in the array. Now immediately after t=n the elements of the matrix, A follows the same path as X has passed. When t=2n, the product of XB in the second row and the product of AZ in the first row are done in parallel and the result of Z is stored in the nodes of second row and the result of AZ is stored in Y ij (1) respectively. 
DISCUSSION
This article represents new results on scrambling using Kak's mesh array for matrix multiplication. These results includes the periods of the matrices multiplied, the binary sequence of the longest cycles for even and odd numbers, and the autocorrelation function for an even and odd sequence obtained from the order. The structure for triple matrix multiplication on a mesh array has also been presented.
